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(54) MANUFACTURE OF POROUS ELECTROLYTIC METAL FOIL AND SECONDARY 
BATTERY ELECTRODE USING THIS ELECTROLYTIC METAL FOIL 

(5 7) Abstract: 

PURPOSE: To provide a method of continuously 

manufacturing a porous electrolytic metal foil and a secondary 
battery electrode using this porous electrolytic metal foil in a 
cuiTent collecting board. 

CON STITUTION: A porous electrolytic metal foil is 
manufactured in such a way that at least 14nm thick oxide film 
is formed on the surface of a drum cathode exposed by peeling 
off a metal foil layer electro lytically deposited on the surface 
of the drum cathode by using the drum cathode and an anode, 
then electrolytically depositing the metal foil on the oxide 
film. An electrode is manufactured by using the porous 
electrolytic metal foil 1 having through holes 2 in the 
thickness direction as a current collecting board and filling an 
electrode mix agent 3 such as an active material mix agent in 
the current collecting board. 
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f*«t^iiit?v- Kf*^>®;j*L, mm^mtt- \^Pf^^mWi 

n^nxi^^zt^^'^tr?>-}k^'Mmfs:m, 
[0001} 

m'^mizmL. H(ci^L<(a, ^^mmiz'^mm-^Mt'^ 
^miziBi^^tixi^x. ^Tz^m^v- ^ <? )um{z^ii ^ 
•^=?com^^z^t*^m-'iz^z ^jx>ri^—)xi^)tm^m 

mizmr^, 
[0002] 

1^5. 5^^, mm^nxi^^zL}X^'A<x>:k^[t. y)it} 

[0003] ~v^)[^':^m^m^7Km^nmm^^mt 

z.tt)^x^^7kmmm'^^^^^^mzmn^i±xnm 

t: - 'J ^ > c> cfc ^ ^i^^^t^^ CD Rff^M ^ ^m-^ u r 
;l^)^^<^r :: C(::i5il^(^';t)jb;n4=s^p< ^;^-t^Jl,□~- 



m^i.Tz^m^^mi.t:L\tm.xm^^^t^. 

flffi^^ij^N i m.)^J^i^~ hr^izO^^'W.m^kiz^^l.. 
[0005] 'Jg^OA^Jfelcid:. ±%^\i.x. 

(aL i C002 ®=fc^3g:jEti?-5i^:^^ifeig^tj^(cJit#5F 

^:^>^-a5^ • i^til-r^Cl t:;t)<r^50iJ^(^j^^ (c) 
C0006] c:tie>5?<-:::^<Z)'j^OAig?lkcD^^. mm 

t^-'Y ^^ibcoii^Tfc-DnT^n^Ej^^^T^c tied: y^jfe 
o -y- >r igcT -r ^ 1 1 ^ ^ n *<|Eg^ s rd r 

IE ^ t M foK C i5 T 5 -te / ^ U - ^ ^ S 5^ -D T ^ 
C000 73 C«)J:-5^d:c U A^>t!i{c&§ u 

-c«. m^. ^^^mzc^m^t5■^Tz^m^m.^'^hA. 

i C002 (DB^trn'^^x^^mxi^co^^titm 
ttx^^mxi^yn^j y -y -ft: tr~ u ^xDJ^^ie^- (D^-^w 

^>^'^l.X}^^m^t C©)^-^^^(C0UJ5'N ~y 
/5"Cl^>SLrcN i . Cu. T i - A \ n^CD^m^^Tz 

^ mie u rc J: ^ ^dijs^^t (z^ssi^^f^ t #7K^$i t (df/t ^es 

M^mtEL.r=.Xz>r^^Jmmt^^^:^^^^mzm'f^. It 
^^l^a^ U T*B J# ^ -y: r U ^ . 
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[O O O 9] 

(3: U- *6 r +t < ^ Jb#^i|=$11 (D{£T 1 € ^fl ^ ? n 5 e> 

-r ^ J U B f ( C ^3 ( ^ 5 « ^ ® ^ JS: Jf5 ^ ( c u ■v> f I ^ 

(3. MKiy- \-iz$:iL./Ki^^iy'y' ^'^7t>rJ.ntli^r^^r^ 

<Dx. m^u^z i'jx>r <td:^, ^(DTz^. -^^^zn 
u-c(3. 'Pu< ti%,^(onm^mm{znmiti.. -eom 

? I M { C 5 ^?0; S ^ T t> n T U -5 . 

(3%) t7Kt)m-Miti:X 1 : 4 : Sizn^Xi^'^OZ 

ML^xmm^nxi^^^'^iz. ±mmco^mizmmttB 



^ ^ ^ b T 5ri ® < fc -r s if yj< 6 n r u 5 . 

rn^. mzmm^nxi^^^m^{zt^i.xmr:i{zmt 
^^x^^Tn^, j:mn^i^< ztizri^j. -t(D^^m:. 

tool 5] 

rz.^[z. ^^m\z^isxu. ^m-i't^^^^^r^'^m 

ra1(c5i L ft?^i5^ If 5 c t (c J: U ItFlB^fft;^ V - 

m^^mmm^mmmzmuL.x'nm^mm^'^mmz 

fr le ^{b^si CD ± (c itf IB ^ M j§ii ^ fi^^ r 5 c t ^ 4# ^ 
Co on 6] ^tzL. ±.t^\^rc75mxm^^tiTz^m^wk 

5. ^Tisiiia, ^^-^(o^mcDmmm^ikm^m^^iz 

its^n. m^t'■^ o o mrfe5^?LW^ft?^^ 

j^^^nxus, -euT. zcD^■^ln^m^m^^ om. 
n^xn^^rLXi"^^. 

[0 0 1 7] ■^ai?L2(D^D^2 a(On^(3:, ^JLSC-Sg 

m(Dmmp^[z^^zttm^L.<. ^rc. ^©jr^/diji 

5S?L(S. '^ft?^JS>S 1 (Da®(C^cZ)^lS:®?t (1 mni2 ) 
ccD3liafL2tt^^^(cJl^^^nTUX. :i:rtDiM3t?L 

L X U 5 c: i:: t ^ U ^ « 

[O O 1 8] wn6ii51?L2 0DDfl^^O. 1 Mm J; i-J^jN^ 
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Coo 19} ^Tc. zti^^m.Ji2o^-^-mmt}^i my 
i^^t ?>mmmm{zmm<tr ^ z t izj: ^mm-^m3 

[O02O] a. 1 btDSmj^tS, f^l^<^?LM^ 

JS^SjS®^^(c J: -:>Tt.^-fbT5;b^ J is bos 

01 xm^r^mm. (rz) t2'-'4 o^tmr^-sc 

— letC^-^^^it LTia^^^M 0—1 OOMm^Jt'O) 

Co 02 1] ±%^[^nii^mi<r>ma'^<Dam. mmK<D 

(Dmi^.xm'Miizm'm$n^f}\ o — i ooMmCD 

^^^mzHil^Xi^. 3i3S?L(DafS(3:0. 1 — 1 O Mm, 
^"^^fl^^j^lS 3 O O — 4 O Oil/'mm2 . 1 O 

30 fimX^^Ztt^t< IZ^^UIK 

[O0 2 2] ^m^Mo^miz^i^x. ±mi.rcmn^m 

r^'^y^ta^^^xmmzM^^n^. mx.i:£. ~^><r 

iz. 7Km^t - "Dim^^^'^-^n t r ^mmi.rciEmm 
(D-^mmBw^tix^v . ^rcn.m(Dm^u. yKmmm 
'^&nM^^mid^tr^n.mm<D^mt)^m^^rLxi^ 

COO 2 3] Ug^Ol^'^?fe<©iE^©^'^irJ3:. ilfiurc 

zi/\}i \-m<t^ti^.(omm3fm^^±f&^tr^iEmm 

^nrnmo-^mmBw^ nx ^ , 
Coo 2 4] ■^mmo'^mizmi^^m'^mmt. 

orr^^^^m^r^ztizx^}. ^^in'^m^^mtL. 
m2{t. 



^iF4-C ^ ^^J^ < > ^ r ^ igft?;^ 5 ? n . 

5 (cjf- j« L r le it ^ n T I ^ . 

[0025] ZO K^A^V- Kf*7$f^EPp:^f^(clH] 
^ ^ tt r ^ © ^ ]S € )f H ;X M Hi 5 0 4^ ( c ^ 13!) ? # ;{)^ 
e>. ^fc. T-y- F»:6 t K^A:^v- Kf*:7(DrBl<^)r^ 
TbIs (C5^ -f h 'J tf 11-$? 9 t)^61:fe??^5 ^f^^^ul^ij- 
(5. m2(D ^^l^ti'J- \'it-l[ZiX7iX^>\^ h ;t3V~ H 

5 4- ^ ^ Hi U T I K J: -5 ( c /y: o T I ^ -S , 
[GO 2 6] *^ag(c^i^r(i. ±iSUrc 

to . ^M-Y :^>(3 K ^ A:^ V - Ff* 7 ^-^JU h :^ V - 
Ff*7' ©^©iC^^Jf UX. tZ.{ZU\^^L.lj^j~^iif 

it?n. "ttiU. P-JHOa. ^ Oh^f^\^X%^M 

Co O 2 7] -?:UT. 2|s:|feBS:??$5T(^, F ^ A^ V- F 

?nsci:(cJ:^T^I^F^A:^v- Ff*7 l^-^^jb F :^ 
V-Ff*7' (C^thlLrr.li/±5^[g7 a, 7' a (C . ^aHi 

7' a^Hfi^^-ftL, ■^CtCii'^rj:< i:Tb^^?!)^1 4nm 
COO 2 8] F ^At? V- Kf*; 7 Ai>'^JU F :ti V - Ff* 

7' cD^®(c±te^<b^lI^^,b:^L/c^^«Jr. ^cdJ:.ic 
^^ra^Jimatic^is. -t-ur, •^<^>^js^jsf^ f^ 

Ff*:7-V>'-c;u h:^v- Ff*:7' ^ci if (D ^ 1^? :^ v 
[002 9] CCD^^. fl^^r S^^t^i^Oj?^^ 1 4 

nmO: i'i^< rs^, ^®-t(cfl$jiJ4^n5^Mjg;i(amr 
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C0030] z(Dj:oum^^r^mitmn^m'nfit>y 
[003 1 J r^^. Ty - 1^1*6(3. mm. laristft? 

> b Ti. Cr. Ai^rc:(3Cr--Ai 

^ ^ til ^ ® ^ ^ IS it Yb r 5 . 

iz^mmmmiizm^j^^. ^nxi^ < <dx. •m.^-mm(Df^ 

r^Tchbiz. m^tmn(Dj^mtmi^m^rz{trB'\x^{zn 

tyn^ztt^i^^mizr^^. 

Coo 3 4] 'i^mA(DM^y5mtL.xum'^m,mtm^ 

^rt?>m<tmn<^i>^^mm^t^-Dmmzm^r^zt:ti'^ 
x&. ^^s^t)--D. i^.^^i;x±a:)^9^{z^x-i-0mitmn(D 
m^t^mmr^ti'^o^M.^^mr^ztti^x^^oyx 



V- f=1*7 0Sttti^®7 a tJ^ft^b/c^x^^r. mrlSvi^ 
C003 6] ^■^tlD-JH 3i:UT(i. 

^ 'JOL.^^r^t.aym'^'^^m-r^tm^izmitmtM 
m.o:>tz)^[zm\,^^^m■^Mm^ 5 a(c^4urM:gjii^* 

±t^n'- ){.^mzm^^tm%i^^mr ^mn 

'{^tl.x^m^ti^. 
r003 7] CcrJSf^l^P-JU C5tt^i$:) 1 SEISMS 

Id 03 8] ccD^^^ii;sf^i^^-i$ 1 4cD±:^(c{3. 
nmmm'^umm^^ ^(Dm-J5mzmmLm<D^u^ 5 b 

CD ^5>it; A<M ^j: o r L -> 5 1> <D € -r 5 c t T ^ 

[0039] itiiB^^¥^<t UT!3. mxu. nmrn^o 
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a - 4 4 6 o^^ii^icia^anxus A i c i 3 -Li 

AfH4-5^h5t f= P-7^>J^^E^N a F • 2 A I (C 

2 H5 0)3 • 4 hJUx>J^r^^^igffi-r'5C<>:;b<-c^ 

(^t. ^iJx.(^. '^^MyY^'Mm, 'J>^?X>^®. ii:M7>:^;^o 

>Smf#^1 4(C-^<DP*3f|lJi)^e»«ft?ii!LiS>^1 5a^^l& 

[0 042] ^®A1 $ffil^rci^■^. K ^ A:^ V - Kf* 

4^?i:'^1*^trc-i±T^ft4?l^s. U7^;b^or^^ 

mMmmnm^ 1 4(5^(X)^ep r i^^FRKcgf^s^iciu^-r 

[O O 4 3] 5 a(3^a 1 5 bi^^e*^!?^ 

l=f*7(^>Si±i^®7 ai:©ra1(d:. ^ft?i5Q.3^-;^ 1 5 a ^tO' 

^nri^^^^l 3 a. 1 Sa^-^a^ (E|:^UnfLO CD 
•^-Y^XfPJC:. K^iA^^V- Ki*7<DSt±J^® 7 a^lS 

- K1^<^>3£13«1B7 aCDre1(C^I^'^5j^eit'^UTl?ffi^ 

C^titlf*) 13(3. CD4=T h'^A:ti V- 

- Kf*<D^ffi(^ F^A:^?v- Kf*iDmi[iiJ:U ^.;t< 



r0044} dCDt^fC. F^^A^y- Kf*7fiO[Dj|£iE 

m^tm^t'^Mmi^rL^, ccd^sai tc^iN-c. 

Too 4 5] Z(Dmm^i&7b, 7 b (D±izm:i^Mm$ 

^•rs,^^(c. tfriBf^fiiJSP53^7 b. 7 b_h(cfl$^2^.n;;-. 
ii ?s r ^ ^ ^ M ^ < fij^ o- 5 u -3 * ^ ^ It T 5 c t Jt)^ -c 

[O O 4 63 1^5 (3:. SIJCD^SA2 ^ |^l7A:t!y- Kf* 
7 fD ^ ^ ® 7 a ( C ^ L fr. ,11 ^ ^- _ ^ t:^ ^4 gj 

<DmU^^ 6 aA< l^^i^i^y- Kt*7 £DBtB^®7 at 

6 cT)f^fgtj§{ii 6 b. 1 6 b/j< h'-^Z^;t)y- f= 
f^^A^tiy- Kf$7CDSai^c£7 a(Da&^ic-g-t:>-tJ:]rcJS 
[00473 ti^^ z<Dmn^ Gomit. ^SAI (D^ 

i^7 (DPEJz^Jhm'iiLrji^Xl^X. I^^Atjy- h'f:$:7 
<Dltm^® 7 a(C*S{:t'5MffliJ^^^7 b. 7 bia-^j^^-fb 

[00 4 8] ^Tz. mn^ \=^jut)^j'~ \^it7 

t^mm7 sizmmi.i:^m:r?>i^^{z{t. mmnn.. 

if 1 6^!t^-r5Ci:;«3<iff^uu. CCD^gli 6£D4^ 

m(D^mi^i 7;b^res^n. 7(d:#if i e 

8 atm^^n. Wiz ±miz{^^mpjimm(D^^ 
tB^ 1 8 b^^f^ns^nsc tizj: ^jm^T-^mmmmi^ 
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C0 0 5 0] ^ft^iia^J'^^^lf 1 6l^{C,^.L^d:?b<6, 
fMf* 1 7 F 7^ A:^ V - Kf:^7 0raT(cLi^T-SC. ^(c J; 

c ®t ^if 1 6 omcnmi eat f ^ a:^v- Kf* 

coos 1] tz5r. ^111 GF^ic^i^-ra^^^ii 

3:^r>:5^^^(f T^n;b^^(D^ ^f^m?ns. se^jrt/ 
isie cDv i I -V I I mzyj^ommm-xi^^miit. sij 

^tm•^■K^n^ 9tc:^ctoru5, comi^^^i gia. 

5. ^'br. «l4^^if 1 9 1 9b«. itSffliJl 9 c 

C0 052] T^i^). CK^^^y^StS 1 9 (D*Iti, ^gAl 

f^7®li[ija®7 a(C^(t5Mfiy§P57^7 b. 7 b ^-^ft? 

[0 0 5 3] m^mm-i soimu q diztttmi^^ i 

nrt^^. -t-fDJ^^. «i4:^^fii 7 

A^ieg 2^ n astral i9dtH^Atjy- Ff*®ptBa® 

7 ailJ(C&gr S^rall 9 e <t(Cll53^?n^. nj^j, ± 
fBLrc:^MIi^^^^<f 2 0(3:, 'Sft?^?l^8#(C^<l^*: 

f*:7CDlittJ^®[7 a(c;f5f/ii-r5c t^fEJ-ih-rarcist)tc:fl^ 



- ?^ci (Z) ^ ft?^^si>a CD J^li (c ? n c 

t (c^d:^. 

Coo 5 5] tsi^. "^mnikmmu^mmmom.mizmi^ 
xi^^^mm^^0:)^^i^mi.xhJ:i^tK m^m^ i 
90f^mizmm.^tixi^^'^mi 9d. i 9e(c^n^ 
nm^^r^'WMii^kmmm^^^m^iznwLi.. ^i^^^ 

m^p^m-i- ^-y^^mrj.i'-m.m}^^m:^L.xhJ:i^. 
[DO 5 6] a;j^stii 9(Dmmmmt. me. 
m 7 x^^urcij^o{z~^mizm^^rL^h<Dxit^£< . 

oTtJ:i^. Wi-A. '^m 1 9 ^^{zmrccsnrc-mmmmm 
t^^o—m 1 9 b t^^'/^nx. F "yi^tjy - \'it0mth 
mmi s^izmm^m^x^ ^J:otiM^tx^n{;£j:i^. 
Coos 7] ma ^J:vma<D i x - i x3feft(cJ0^^® 

>X?^^^^l^rc«ffiML>^K!^lf(c:g:-DTU5. T^d:tD 

B:^'yjl^{Z^it^m^tfi2 2 o , 22ct^i-^±^ 
n. ^llCDBS^:^1iia(C(d:1gft?^Ji}^£^>#^f^«f 2 3 ibMvT 

is?n. ■mum^2 2 ts(o%m{zit^mm(Dmt^^^2 

fl^2 2 & (om^y^mizy^ r>xm^^ nrzummmi 
m-^mx^m2 2 e>o:>^^-:^\^{zMm.$nrzy.^j V 

^ U ^ ^{f ^ Z t t^'X ^ ^ . 

CO 05 8] ^rc. CCD^frl^if 2 2(D:g?(d:. A 

f*7CDSa:i^^7 s(C^5(T^P[ii!^5^-7 b, 7 b 
^lf*1 7A^ieS^n. etl:^f*(3:. tOM^yji^^ 

2 aizj^m^rixi^^m^^f9.2 2 dt' \^-pj^tiy- k 
(j^mthmmi atm^0rB^m^m:i^X)^mr^j:^ 

C0059] Tni^ZfT y Zfn^izJ:iJ ^ 2 3 6 

2 2l^(C^A?nrctEl^i^gi;0(3. ^li2 2F*9^)^ 

rcurccD-^t^a:i^®2 2 d;!)'>eDttHu. ^EP p:;^rs](c[H] 
miHi^mi e,(z}i^-oxTy^{z}^i.Tt^ztiz^i)^ 
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i±iT^ 5 ^ 5 /sfits r ^nidfif z r J: 

[O O 6 1 ] ^ r^. m^i^i 7 tDttii#©2 2 d irCDTaT 

mmi$.m(D^m'f^^mi'^^^'^iz. mttim^2 2dcom 

n<r^ztt''x^. t'-'o. t<Dzt{zj:^ji&mmcoM 
nm^:^rji<\^x. mmn.mnHimm^oy^m^t'^mihr 

uxmm^nxi>'^t\ ^o^mm^mitmnMmma:) 
•^mniim'^tuxi^muni^^. ',j^m.t'^i&<r^at^m 
^(Dita^ij^i^uT.. 'trit)'-mm:x>^mmm(zi'i7iL'. 

7. l2!8T^Lr::^ilA4 Xit. tSffi^lS 2 2 d <^>?^4^^ 

srcctT. ±tii.r;zr-U'^^^m>{zm}Hr^zt:t)^x^ 

Co O 6 3] 

mmm 1.2. ^mm 1 . 2 
1 ) m^^momm. 

V^tL. CCIC. ^8. l^9rJJtLrc^jlA4 

Co 0 5 43 «^¥^f4lC. OOgXU^:. 



'yL.tfy- tT Y'WQOmz^'^^!^e O A 

/dm2 TT^l'^L. F ^ A >^ V - F 7 ^(c; IgrgiW ^ 

iiigfi^ (c ^5 c ^d: -D . 

^|1A4 CDm^i^^2 3;b^6ttiiaL/-c^^;a*^fr^^t§2 

2(7:)4='(c#t*§LT-?-i^maj^S2 2 dt-^^-n^iiz^m. 

K 5A;^JV- Kf^7(DMab^® 7 a(C0^^O(t 
-DO. K^A>bV-~ Kf*7 t^^llf*: (^5?>iS^) 17© 

If lii^® 7 a ClIS. j?^ 7 O n m <;) ^ ^ > Mfb^^J^fl^/)^ 

t^e^nrc-^lif^jsi (c^ttL. ii^^>j^M2 o g/.u -i. 

^^L^, IgSSE^j^S O A/dm2 "C^fi^^t^OfS^tT o Tz. 
C006 7] 3Ffl®Yt^aSf^©^ftlii^«. ^CD¥±^P^> 

T. s®i:i^^) ©^®3ri^ (Rz) (3 5 Mm. Knm 

CO® C1^:^T. MGi<tU^) O^^Jffi^ (Rz) (31 1 At 

LJ . -eO^j^^^J^ia 1 O O 2 O O jl/mm2 -C^oTci. 
[O O 5 8] 2) 1:@(3D^3t 

it^®ft9 5 Om2 Xg. ^i^litlO. O 3 Mm) 1 

OOMl:^{^^L. 7t^ 'J 37 jtb:~ Ut^V3^5^ 1 oMl: 
2MmfP^^,^urJS^^'8-^j i^mm-%M) <D-<~:?. 

i:0 0 6 93 CICD--^- X h ^ttrfg L<rc^i¥^^CD^®(C 
M^U. lz:*iL.rc:<D^JE2 O O Okg/cm2 
LT. -^^1 OOMm. *i1 0mm. 2 OmmCD^Ii^^iJ 

■^1^1 ^«[3tLfc. z<D%.m{zn[-y<^mmn-^M(Dm^ 

5? > ^ ^bfe;SJ!ll€ J^Bt L 6 -SI^^jS ^ S!l it L /c c: <ir 

too7o] /d:^^^ zo'mmB\'m.m2:{zmi^Tz.^mmm 

(3. •^*:^^^5 O M m. SffiCDRz2Mm. M®<DRz 
lOMmTT^U, 5l3S?L<Dnf50. 1 ~3 M m, -^CD;^^ 
^^2 Ofi/mm2 Tfe-^fc. it^^fcisblC, 

I^^i(cLT;S1^D^^5iriJ^2 OrngJl^f? i+xit^e^'J^^ 1 
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3) ^mo:)V--< 



[0 07 23 oL>-c. ±IE3^^-tz;Kci. 2mAco:^i:;5£ 

(Cfefl5#3^S5tiz;K7^2 0[fi|@(DSj?^gl;i: 1 0 g 
[O O 7 3] 

mil 













9 7£l_b 








#^4 0 




#&7 D 
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